Snelle methoden voor het testen van plantaardige, biologische producten by Simeone, F.C. & van Ruth, Saskia
Snelle methoden voor het testen van 
plantaardige, biologische producten 
Dr. Felice C. Simeone, Prof. Saskia van Ruth 
felice.simeone[a]wur.nl 



































Vluchtige stoffen  
reflecteren  
metabolisme 
Het instrumentele ruiken: PTR-MS 























































































Sample RegionDay of analysisClassreg/non-reg   Sample   Unknown 1 Canthaxanthin Unknown 2 Unknown 3 Unknown 4 Unknown 5 B-apo-carotenal Unknown 6 Unknown 7 Unknown 8 B-CaroteneUnknown at RT 10.3 Sum
Barn3S 3 1 2 2 1A 665.6 45.7 27.4 0.00 0.00 0.00 0.00 11.81 9.98 0.00 0.0 414.3 1174.7
FR2S 3 1 1 2 2A 624.9 294.5 16.2 0.00 0.00 0.00 0.00 14.61 12.27 0.00 0.0 0.0 962.5
FR2W 4 1 1 2 3A 624.3 64.0 34.4 8.03 0.00 0.00 0.00 10.31 13.09 0.00 0.0 230.9 985.1
FR2E 1 1 1 2 4A 668.9 364.2 25.1 0.00 0.00 0.00 0.00 15.63 16.01 148.10 0.0 0.0 1237.9
Cage2N 2 1 3 2 5A 361.9 27.9 14.4 0.00 0.00 0.00 0.00 9.38 6.56 0.00 0.0 0.0 420.1
FR1E 1 1 1 2 6A  838.1 347.9 25.2 0.00 0.00 0.00 0.00 22.76 15.60 0.00 0.0 0.0 1249.6
Bio2E 1 1 0 1 7A 1818.6 117.9 106.6 0.00 16.56 15.73 0.00 46.92 31.71 0.00 0.0 0.0 2153.9
Bio1E 1 1 0 1 8A 981.7 63.9 57.5 0.00 0.00 0.00 0.00 24.58 22.15 0.00 0.0 0.0 1149.8
FR2N 2 1 1 2 9A 582.3 368.2 18.7 0.00 0.00 0.00 0.00 19.12 17.32 225.07 0.0 0.0 1230.7
Barn3N 2 1 2 2 10A1 722.4 330.7 24.9 0.00 0.00 0.00 0.00 21.15 9.15 0.00 0.0 0.0 1108.3
Barn3N 2 1 2 2 10A2 694.7 335.4 28.0 0.00 0.00 0.00 0.00 24.00 16.01 0.00 0.0 0.0 1098.1
Barn1N 2 1 2 2 11A 1002.6 71.2 41.7 0.00 0.00 0.00 0.00 27.49 19.81 0.00 0.0 224.5 1387.3
Bio3N 2 1 0 1 12A 1788.1 104.3 101.7 0.00 12.91 10.29 0.00 46.32 32.09 0.00 0.0 0.0 2095.7
Cage2E 1 1 3 2 13A 932.1 68.6 42.6 0.00 0.00 0.00 0.00 23.07 21.37 0.00 0.0 280.7 1368.5
Bio3W 4 1 0 1 14A 2625.1 174.0 161.8 0.00 15.15 16.42 0.00 55.31 47.53 0.00 0.0 0.0 3095.3
FR3E 1 1 1 2 15A 1335.1 91.5 93.3 0.00 15.51 10.82 0.00 50.12 32.23 0.00 0.0 0.0 1628.6
Bio2S 3 1 0 1 16A 990.3 59.7 60.5 0.00 0.00 0.00 0.00 18.50 31.13 0.00 0.0 0.0 1160.2
Barn3S 3 2 2 2 1B 635.4 55.2 27.2 0.00 0.00 0.00 0.00 18.02 17.61 0.00 0.0 489.4 1242.9
FR2S 3 2 1 2 2B  536.8 386.6 20.8 0.00 0.00 0.00 0.00 14.13 7.96 0.00 0.0 0.0 966.3
FR2W 4 2 1 2 3B  634.4 25.8 33.4 13.53 0.00 0.00 0.00 34.67 32.19 0.00 0.0 621.9 1395.9
FR2E 1 2 1 2 4B1 808.9 470.4 29.2 0.00 0.00 0.00 0.00 23.28 14.64 209.25 0.0 0.0 1555.7
FR2E 1 2 1 2 4B2 572.4 813.0 41.0 0.00 0.00 0.00 0.00 62.03 35.77 579.06 0.0 0.0 2103.2
Cage2N 2 2 3 2 5B 441.2 33.4 22.6 0.00 0.00 0.00 0.00 13.79 6.39 0.00 0.0 0.0 517.3
FR1E 1 2 1 2 6B 980.9 425.4 29.7 0.00 0.00 0.00 0.00 25.77 14.33 0.00 0.0 0.0 1476.1
Bio2E 1 2 0 1 7B 2109.3 126.8 131.1 0.00 20.07 8.38 0.00 43.58 26.90 0.00 0.0 0.0 2466.1
Bio1E 1 2 0 1 8B 1280.8 73.7 67.7 0.00 0.00 0.00 0.00 36.46 36.35 0.00 0.0 0.0 1494.9
FR2N 2 2 1 2 9B 701.3 341.4 23.4 0.00 0.00 0.00 0.00 21.26 17.15 170.56 0.0 0.0 1275.0
Barn3N 2 2 2 2 10B 787.1 416.7 31.6 0.00 0.00 0.00 0.00 18.34 12.82 0.00 0.0 0.0 1266.6
Barn1N 2 2 2 2 11B 1264.4 99.0 60.5 0.00 0.00 0.00 0.00 32.01 24.55 0.00 0.0 325.4 1805.8
Bio3N 2 2 0 1 12B 1900.3 108.7 107.9 0.00 17.67 9.34 0.00 55.86 41.01 0.00 0.0 0.0 2240.8
Cage2E 1 2 3 2 13B 1047.2 82.5 47.8 0.00 0.00 0.00 0.00 33.49 27.04 0.00 0.0 308.3 1546.4
Bio3W 4 2 0 1 14B1 1445.5 93.3 103.9 0.00 27.08 14.06 0.00 120.60 113.38 0.00 0.0 0.0 1917.8
Bio3W 4 2 0 1 14B2 1744.6 112.3 128.9 0.00 18.88 11.21 0.00 88.53 71.51 0.00 0.0 0.0 2176.0
FR3E 1 2 1 2 15B 1811.8 94.4 100.9 0.00 18.10 6.93 0.00 68.75 38.66 0.00 0.0 0.0 2139.6
Bio2S 3 2 0 1 16B 1386.4 79.4 80.6 0.00 17.53 11.23 0.00 48.41 30.66 0.00 0.0 0.0 1654.3
Barn3S 3 8 2 2 1C 1076.1 92.6 50.6 0.00 0.00 0.00 0.00 34.73 27.45 0.00 0.0 468.3 1749.8
FR2S 3 8 1 2 2C 753.3 443.0 18.5 0.00 0.00 0.00 0.00 19.78 12.64 0.00 0.0 0.0 1247.2
FR2W 4 8 1 2 3C 1165.3 55.7 125.5 15.77 0.00 0.00 0.00 24.78 25.89 0.00 0.0 459.5 1872.4
FR2E 1 8 1 2 4C 839.2 456.2 30.0 0.00 0.00 0.00 0.00 30.15 24.67 239.66 0.0 0.0 1619.9
Cage2N 2 8 3 2 5C 498.1 32.5 23.4 0.00 0.00 0.00 0.00 16.17 10.92 0.00 0.0 0.0 581.0
FR1E 1 8 1 2 6C 1170.7 282.4 27.6 0.00 0.00 0.00 0.00 43.32 23.71 0.00 0.0 0.0 1547.7
Bio2E 1 8 0 1 7C 2581.2 161.4 146.6 0.00 24.37 17.06 0.00 71.77 44.02 0.00 0.0 0.0 3046.4
Bio1E 1 8 0 1 8C1 1542.9 81.1 74.1 0.00 0.00 0.00 0.00 44.78 41.35 0.00 0.0 0.0 1784.1
Bio1E 1 8 0 1 8C2 1506.2 75.3 65.9 0.00 0.00 0.00 0.00 52.57 41.21 0.00 0.0 0.0 1741.1
FR2N 2 8 1 2 9C 789.7 516.9 23.3 0.00 0.00 0.00 0.00 22.03 19.46 356.77 0.0 0.0 1728.2
Barn3N 2 8 2 2 10C 919.3 426.6 27.7 0.00 0.00 0.00 0.00 23.64 12.23 0.00 0.0 0.0 1409.5
Barn1N 2 8 2 2 11C 1384.7 74.4 100.1 0.00 0.00 0.00 0.00 32.55 23.91 0.00 0.0 329.4 1945.1
Bio3N 2 8 0 1 12C 1948.9 99.5 112.7 0.00 17.72 10.58 0.00 75.67 57.49 0.00 0.0 0.0 2322.6
Cage2E 1 8 3 2 13C 1109.1 56.0 79.7 0.00 0.00 0.00 0.00 47.67 35.99 0.00 0.0 401.5 1729.9
Bio3W 4 8 0 1 14C 1574.4 81.5 97.6 0.00 27.40 12.63 0.00 143.71 124.76 0.00 0.0 0.0 2062.0
FR3E 1 8 1 2 15C  1664.4 95.0 100.1 0.00 24.98 28.92 0.00 80.86 57.44 0.00 0.0 0.0 2051.7
Bio2S 3 8 0 1 16C 1624.2 81.9 92.8 0.00 0.00 0.00 0.00 36.76 30.33 0.00 0.0 0.0 1866.0
Bio3S 3 9 0 1 17A 1493.8 81.9 81.7 0.00 25.47 13.22 0.00 75.85 71.28 0.00 0.0 0.0 1843.4
Cage2S 3 9 3 2 18A1 799.7 319.2 23.6 0.00 0.00 0.00 0.00 16.62 13.34 543.78 0.0 0.0 1716.2
Cage2S 3 9 3 2 18A2 827.7 291.5 27.1 0.00 0.00 0.00 0.00 17.24 14.48 406.87 0.0 0.0 1584.9
Bio2N 2 9 0 1 19A 1912.6 105.8 74.8 0.00 0.00 0.00 0.00 22.97 19.81 0.00 0.0 0.0 2136.0
Cage3S 3 9 3 2 20A 863.1 159.0 26.2 0.00 0.00 0.00 0.00 16.79 14.34 0.00 0.0 83.7 1163.2
Barn1E 1 9 2 2 21A 1096.3 475.0 41.7 0.00 0.00 0.00 0.00 37.92 18.75 0.00 0.0 0.0 1669.7
Cage1E 1 9 3 2 22A 1170.6 47.4 49.5 0.00 0.00 0.00 0.00 22.12 24.51 0.00 0.0 549.7 1864.0
FR1W 4 9 1 2 23A 494.4 60.5 31.3 0.00 0.00 0.00 0.00 32.61 38.09 0.00 0.0 886.9 1543.8
Barn2E 1 9 2 2 24A   1144.9 77.9 57.9 0.00 0.00 0.00 0.00 29.87 23.53 0.00 0.0 260.2 1594.3
Bio3E 1 9 0 1 25A   1005.7 55.1 58.9 0.00 25.46 15.56 0.00 97.48 76.20 0.00 0.0 0.0 1334.5
Cage3W 4 9 3 2 26A   928.9 76.9 53.6 0.00 0.00 0.00 0.00 17.40 11.28 0.00 0.0 291.8 1379.9
Cage3E 1 9 3 2 27A    1772.2 104.3 124.0 0.00 0.00 0.00 0.00 43.04 31.40 0.00 0.0 32.7 2107.7
Barn4E 1 9 2 2 28A1   1225.7 67.8 64.6 0.00 0.00 0.00 0.00 34.13 25.28 0.00 0.0 0.0 1417.4
Barn4E 1 9 2 2 28A2  1209.5 69.4 66.0 0.00 0.00 0.00 0.00 35.86 25.63 0.00 0.0 0.0 1406.3
FR3W 4 9 1 2 29A  745.7 54.1 29.8 0.00 0.00 0.00 0.00 23.14 14.87 0.00 0.0 275.8 1143.4
Barn2S 3 9 2 2 30A  944.8 215.0 17.1 0.00 0.00 0.00 0.00 24.67 19.82 0.00 0.0 0.0 1221.3
FR3S 3 9 1 2 31A  900.7 397.5 17.7 0.00 0.00 0.00 0.00 23.26 17.08 0.00 0.0 0.0 1356.2
FR1N 2 9 1 2 32A  1073.7 459.9 20.4 0.00 92.22 22.46 0.00 22.60 20.11 6.81 0.0 0.0 1718.2
Bio3S 3 3 0 1 17B   1030.7 63.8 55.2 0.00 25.79 11.89 0.00 53.93 42.87 0.00 0.0 0.0 1284.2
Cage2S 3 3 3 2 18B 626.3 323.4 29.6 0.00 0.00 0.00 0.00 13.26 9.23 506.96 0.0 0.0 1508.8
Bio2N 2 3 0 1 19B 564.7 42.4 19.0 0.00 0.00 0.00 0.00 15.04 9.74 0.00 0.0 0.0 650.8
Cage3S 3 3 3 2 20B  542.4 336.7 23.6 0.00 0.00 0.00 0.00 16.29 11.70 0.00 0.0 344.1 1274.8
Barn1E 1 3 2 2 21B  632.3 722.8 31.1 0.00 0.00 0.00 0.00 33.18 16.20 0.00 0.0 0.0 1435.6
Cage1E 1 3 3 2 22B1   736.7 40.1 41.5 0.00 0.00 0.00 0.00 32.32 22.92 0.00 0.0 1214.0 2087.5
Cage1E 1 3 3 2 22B2   951.6 43.7 28.6 0.00 0.00 0.00 0.00 22.18 11.90 0.00 0.0 515.3 1573.2
FR1W 4 3 1 2 23B 619.5 35.3 19.9 0.00 0.00 0.00 0.00 20.98 11.52 0.00 0.0 816.1 1523.3
Barn2E 1 3 2 2 24B   820.2 45.0 31.0 0.00 0.00 0.00 0.00 32.43 26.26 0.00 0.0 513.7 1468.6
Bio3E 1 3 0 1 25B 1470.0 85.2 70.7 0.00 16.39 8.46 0.00 50.52 31.04 0.00 0.0 0.0 1732.4
Cage3W 4 3 3 2 26B  647.0 37.9 27.9 0.00 0.00 0.00 0.00 19.81 19.69 0.00 0.0 512.2 1264.5
Cage3E 1 3 3 2 27B    1275.9 101.0 75.2 0.00 0.00 0.00 0.00 38.49 23.29 0.00 0.0 19.5 1533.4
Barn4E 1 3 2 2 28B  940.5 61.8 41.6 0.00 0.00 0.00 0.00 21.07 15.15 0.00 0.0 0.0 1080.1
FR3W 4 3 1 2 29B   689.4 42.0 25.4 0.00 0.00 0.00 0.00 16.18 10.38 0.00 0.0 272.7 1056.1
Barn2S 3 3 2 2 30B   848.8 216.1 28.3 0.00 0.00 0.00 0.00 20.84 11.72 0.00 0.0 0.0 1125.7
FR3S 3 3 1 2 31B   743.9 509.2 27.6 0.00 0.00 0.00 0.00 23.73 18.00 0.00 0.0 0.0 1322.3
FR1N 2 3 1 2 32B1   945.7 400.3 35.5 0.00 82.36 29.19 0.00 22.59 16.13 7.22 0.0 0.0 1539.1
FR1N 2 3 1 2 32B2   843.5 605.5 36.8 0.00 134.39 46.55 0.00 37.67 28.36 7.70 0.0 0.0 1740.6
Bio3S 3 4 0 1 17C   1462.5 96.2 93.2 0.00 16.94 9.91 0.00 41.40 33.45 0.00 0.0 0.0 1753.6
Cage2S 3 4 3 2 18C   697.1 306.4 29.6 0.00 0.00 0.00 0.00 14.71 13.23 552.99 0.0 0.0 1614.0
Bio2N 2 4 0 1 19C  819.6 62.3 46.8 0.00 0.00 0.00 0.00 19.63 16.66 0.00 0.0 0.0 965.0
Cage3S 3 4 3 2 20C  666.9 189.5 35.7 0.00 0.00 0.00 0.00 12.29 11.42 0.00 0.0 115.3 1031.1
Barn1E 1 4 2 2 21C  836.0 427.5 32.2 0.00 0.00 0.00 0.00 17.22 11.34 0.00 0.0 0.0 1324.2
Cage1E 1 4 3 2 22C 736.6 44.8 36.0 0.00 0.00 0.00 0.00 36.56 34.93 0.00 0.0 823.7 1712.6
FR1W 4 4 1 2 23C   600.4 38.3 33.1 0.00 0.00 0.00 0.00 13.54 12.21 0.00 0.0 320.4 1018.0
Barn2E 1 4 2 2 24C  633.7 36.0 28.0 0.00 0.00 0.00 0.00 36.59 38.12 0.00 0.0 1263.8 2036.2
Bio3E 1 4 0 1 25C  1863.6 122.1 94.3 0.00 10.51 14.97 0.00 39.78 24.71 0.00 0.0 0.0 2170.0
Cage3W 4 4 3 2 26C1  750.0 44.9 39.3 0.00 0.00 0.00 0.00 17.64 7.89 0.00 0.0 276.0 1135.7
Cage3W 4 4 3 2 26C2   700.8 43.2 39.6 0.00 0.00 0.00 0.00 14.08 14.14 0.00 0.0 224.4 1036.3
Cage3E 1 4 3 2 27C   2301.0 171.8 159.0 0.00 0.00 0.00 0.00 51.15 36.10 0.00 0.0 30.0 2748.9
Barn4E 1 4 2 2 28C   953.8 60.5 43.8 0.00 0.00 0.00 0.00 21.52 17.81 0.00 0.0 0.0 1097.4
FR3W 4 4 1 2 29C 769.9 47.6 30.6 0.00 0.00 0.00 0.00 13.34 8.17 0.00 0.0 212.8 1082.4
Big-data science 
Verschillende vluchtige stoffen  
voor biologische en reguliere tomaten 
Partial Least Squares-Discriminant Analysis (PLS-DA) 
Laten we ze ruiken! 






Verschillende geur en smaak 
Geur draagt bij aan de totale smaak: 
Verschillende geur. 
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